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i (54) Title: SURGICAL TOOL 



(S7) Abstract: A tenser iX) for use during implantation of a knee 
implant comprises a body (2) having a handle <3) and a fixed pad- 
dle member (4). This has an undersurface (5) definmg a plane and 
adapted for positioning on a resected surface (113) of a tibia (109). 
The tenser (1) also has a first movable member (6) movably mounted 
to the body (2) for movement in a direction substantially perpendic- 
ular to the plane of the undersurface <5) of the fixed paddle member 
(4). Member (6) carries a movable paddle member (7). An operating 
lever (8) is mounted in the body ,(2) and is operatively coupled to the 
member (6) for moving it relative to the body <2) to move the movable 
paddle member (7) relative to the fixed paddle member (4). A sup- 
port member (9) is adjustably mounted to the body (2) for movement 
also in a direction substantially perpendicular to the plane of the un- 
dersurface (5) of the fixed paddle member (4). The tenser<l) also in- 
cludes first locking means (10) for locking the support member (9) to 
the body (2). A second movable member (1 1) is adjustably mounted 
to the support member (9) for movement in a direction substantially 
perpendicular to the plane of the undersurface (5) of the fixed paddle 
member (4). Member(ll) has aslot (12) for passage of a suigical saw 
(88) for making an anterior cut (1 15) during resection of a femur ( 108) 
in preparation for implantation of a femoral component (61). A sec- 
ond locking means (13) is provided for locking the second movable 
member (1 1) to the support member (9). In addition a third movable 
member (14) is slidably mounted to the body (2) for movement in a 
direction substantially perpendicular to the plane of the undereurface 
(5) of the fixed paddle member (4) and has guide means (15, 16) for 
passage of an intramedullary member (83) for insertion in a prepared 
intiamedullaiy bore in a femur (108) to be*esecied. 
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TENSER FOR PERFORMING A KNEE REPLACEMENT OPERATION 

This invention relates to a surgical tool. In 
particular it relates to a tenser for use in performing a 
knee replacement operation. 
5 The hxaman knee is a complex joint formed between the 

femur and the tibia. Although the axis of the tibia is 
substantially vertical in an erect standing human, the femur 
shaft axis is usually at an angle of about 1° out of the 
vertical. This is to allow the weight of the upper part of 

10 the body to be transmitted from the acetabulum of the hip 
joint to the ball head at the top of the femur, which is r-. 
offset from the femur shaft axis, in a straight line from 
the centre of the hip to the centre of the knee and then via 
the tibia in the same straight line to the centre of the 

15 ankle. 

At the lower end of the femur there are foiled two 
femoral condyles, namely a lateral condyle and a medial 
condyle. Corresponding generally concave lateral and medial 
depressions are formed on the upper end of the tibia. A 

20 layer of cartilage is interposed between the load bearing 
surfaces of the joint. A pair of collateral ligaments 
connect the femur to the tibia, one on each side of the knee 
joint. These collateral ligaments play an essential role in 
holding the knee joint together and in providing stability 

25 therefor. Thus in the natural knee they are taut throughout 
the range of motion of the knee joint as the person bends 
his or her knee in walking or running. Moreover the line 
joining the points of attachment of the collateral ligaments 
to the femur effectively acts as the axis about which the 

30 knee bends . 

A further pair of cruciate ligaments extend parallel to 
a substantially sagittal plane of the knee joint between the 
medial and lateral condyles. The anterior cruciate ligament 
connects an anterior part of the top end of the tibia to a 
35 posterior surface of a recess at the bottom end of the femur 
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at the r.ear of the knee joint. The posterior oruciate 
ligament is positioned adjacent the anterior cruoiate 
ligament and connects a posterior part of the top of the 
tibia to another part of the same back surface of the afore- 
5 mentioned recess in the rear of the knee joint. The patella 
covers the front side of the knee joint. 

The human knee can bend through an angle of 
approximately 160°. In the flexed condition of the knee a 
person can rotate his or her tibia about its axis relative 
10 to the femur through a small angle. However, in the 
straightened condition of the knee, the tibia becomes 
effectively locked with respect to the femur so that 
rotation of the tibia about its axis relative to the femur 
becomes essentially impossible. 
15 With passage of time many people suffer wear of, or 

damage to, the bearing surfaces of one or both of the bones 
of the knee joint. In severe cases it is expedient to 
perform a knee replacement operation in which the worn or 
damaged bone is resurfaced. In such an operation part of 
20 the upper end of the tibia and/or the lower end of the femur 
raay be cut away and a tibial and/or femoral cc^ponent f xtted 
as an implant. If necessary, a patella implant can also be 
fitted in the course of the implantation operation. 

various designs of knee prosthesis have been proposed. 
25 For example, a meniscal bearing total knee, designated the 
Dual Bearing Knee System <DBK) , has been developed by 
Finsbury (Development) Limited of 13 Mole Business Park, 
Randalls Road, Leatherhead, Surrey KT22 OBA, United Kingdom, 
in conjunction with Osaka -University Medical School of 
30 Osaka, Japan and Midland Medical Technologies Ltd., of 
Birmingham University Research Park, Vincent Park, 
Edgbaston, Birmingham B15 2SQ. This knee prosthesis 
comprises a metal femoral component, which is made in 
various sizes in either left side or right side form, a 
35 metal tibial component, a tibial insert of a plastics 
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•material, such as high density, high molecular weight 
polyethylene, and a patella component. The tibial component 
is provided in a seri-es of sizes, <iesignated Tl to T6. 
Similarly th« tibial insert is provided in small, medium, 
5 and large sizes, each in a series of thicknesses, whi<;h 
correspond, for example, to a combine<i thickness of tibial 
implant and tibial insert of 9 mm, 11 ram, 13 mm, 15 mm or 17 
mm respectively, with either a hole or a slot to receive a 
peg on the tibial component. The femoral component is 
10 provided in left side and right size forms in a series of 
sizes, designated Fl to F6, while the patella component is 
provided in a variety of sizes, for example, 23 mm, 2-6 mm, 
and 30 mm. Within these ranges of sizes and styles of 
components each can be matched with more than one size 
15 and/or style of the other coir^jonents . 

In a knee replacement operation using the DBK knee 
prosthesis it is usual to resect the tibia first in 
readiness for the tibial component. This comprises a plate 
with a locating pin on its underside which is received in a 
20 corresponding bore drilled in the tibia by the surgeon, 
after having first resected part of the top en-d of the 
tibia- On top of the horizontal plate is an upwardly 
projecting peg. The tibial insert has a correspon-ding 
cavity in its underside in which the peg fits, the 
25 arrangement permitting a certain amount of rotation of the 
tibial insert relative to the axis of the tibia after ' 
implantation. If the surgeon elects to preserve the 
posterior cruciate ligament, then a tibial insert with a 
slot in its underside will normally be used, this feature 
30 permitting the tibial insert both to rotate and to slide on 
the tibial component. On the other hand, the surgeon may 
elect to resect the posterior cruciate ligament, in which 
case it will normally be appropriate to use a tibial insert 
with a circular cavity in its underside 'so that in this case 
35 the tibial insert can only rotate on the tibial component. 
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The top surface of the tibial insert has a pair of 
depressions in which the condyles of the femoral component 
bear. Th-e femoral component has a groove in its front sL-de 
in which a patella component can track. 
5 After a kn«e replacement operation a patient will 

usually be able to bend the kn«e through a smaller angle 
than the natural knee, generally through about 120°. 

Although the surgeon can raak^ a single horizontal cut 
in resecting the tibia prior to implanting a knee 
10 prosthesis , the resection of the femur is much more complex 
and a total of as many as five saw cuts may be necessary to 
the femur, including an anterior cut and a posterior cut. 
These cuts must be made accurately and in an appropriate 
manner, bearing in mind the size and geometry of the femoral 
15 component, in order that the knee prosthesis can be 

implanted satisfactorily. It is particularly important that 
the collateral ligaments remain taut throughout the 
approximately 120" range of motion of the knee aft^r the 
implantation operation in order that the knee shall be 
20 stable and function properly. 

In any knee replacement operation the prosthesis is 
generally designed to copy as closely as possible the 
function of a healthy knee. In the course of such an 
operation various checks are made to ensure that the 
25 implanted components are aligned correctly with natural 
bone. For stability the aim is to implant a component of 
the same thickness as the bone which has been removed to 
mak^ space for the implant. To achieve this the instruments 
conventionally used reference the articulating surfaces of 
30 the bone and position the saw cuts a certain distance from 
these surfaces. Most conventional instruments work 
according to this principle. However, the design of such 
instruments generally does not take into account the fact 
that the bone may already be severely worn, nor that a leg 
35 misalignment may be present or that the collateral ligaments 
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may be too tight or too loose, a factor which may affect the 
range of motion of the knee or its stability. 

These issues can toe addressed after the bone cuts have 
been made, notably by checking the gaps between the resected 
5 bones both in flexion and in extension, as well as the leg 
alignment. However, at this stage of the operation, it can 
be difficult to make corrections and the operation can 
become very complicated. 

An example of a device for measuring bone gaps during a 
10 knee replacement operation is described, for instance, in 
United States Patent No. 5,800,438. 

An alternative technique involves applying a tension in 
the knee and cutting the correct amount of bone to maintain 
this tension when the knee replacement components are in 
15 place. This technique is often called the tenser or tensor 
technique and generally provides greater accuracy. It takes 
into account the presence of the oollateral ligaments and 
the relationships between the tibia and the femur. The 
instruments used in such a technique are known as tensers or 
20 tensors. Such instruments conventionally coir^rise a handle 
with a pair of parallel paddles, one fixed and the other 
movable relative to the fixed paddle. In an alternative 
design there is a single fixed paddle and a pair of 
independently movable paddles. In either case, with the 
25 paddles closed up one to another, the surgeon can insert 
them into the knee joint, having first resected the tibia, 
before moving the paddles apart until the collateral 
ligaments are tensioned and thereby measuring the distance 
between the upper surface of the tibial implant and the as 
30 yet unresected femur, both in the flexed ^nd straightened 
condition of the knee. The measurements thus obtained 
provide assistance to the surgeon in deciding where to make 
the anterior and posterior cuts. 

Although existing forms -of tenser provide a degree of 
35 assistance to a surgeon in judging where to resect the femur 
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Of a patient undergoing a knee implantation operation, there 
exists a need to provide a surgical instrument which will 
enabl-e the position of the saw cuts to be determined with 
greater accuracy. There is also a need to provi<ie a tenser 
5 which facilitates the choice of size, style, or botti of the 
femoral component and/or the tibial insert by a surgeon in 
the course of an implantation operation so as to provixie an 
optimum knee replacement for the patient. In addition there 
exists a need for an improved tenser which will enable the 
10 surgeon to determine readily the existence of a leg 

misalignment and to correct the same. It would also be 
desirable to provide a tenser which enables a surgeon to put 
the collateral ligaments under a predetermined amount of 
•tension during a knee replacement operation so that both 
15 when the knee is flexed and also when it is extended the 
collateral ligaments can in each case be put un-der the same 
amount of tension. 

It is accordingly an object of the present invention to 
provide an improved form -of tenser for use ^during a knee 
20 implantation operation. 

It is a further object of the invention to provi-de a 
tenser which will enable the surgeon to determine with great 
accuracy where the saw cuts should be made during resection 
of a femur during a surgical operation to implant a femoral 
25 component of a knee prosthesis. 

It is a still further object of the present invention 
to provide a tenser which will facilitate the choice by the 
surgeon of the size, of the shape or of both the size and 
the shape of the femoral component and/or of the tibial 
30 insert to be implanted so as to provi<ie a successful knee 
replacement for a given patient. 

It is an additional object of the invention to provide 
a tenser which is adapted in use to put the collateral 
ligaments under a predetermined amount of tension during a 
35 knee replacement operation whether the knee is flexed or 
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extended and to subject the collateral ligaments in ea-ch 
case to the same amount of tension. 

According to one aspect of the present invention there 
is provided a tenser for use during implantation of a knee 
5 implant comprising: 

a body having a handle at its posterior end and a fixed 
paddle member at its anterior end, the fixed paddle member 
having an undersurface defining a plane and adapted for 
positioning on a resected surface of a tibia which extends 
10 substantially orthogonally with respect to the axis of the 
tibia; 

a first movable member movably mounted to the body for 
movement in a direction substantially perpendicular to the 
plane of the undersurface of the fixed paddle member and 

15 having a movable paddle member mounted thereon; 

an operating lever mounted in the body and operatively 
coupled to the first movable member for moving the first 
movable member relative to the body to move the movable 
paddle member relative to the fixed paddle member and into 

20 engagement with a femur during an operation to implant a 
knee implant; 

a support member adjustably mounted to the body for 
movement in a direction substantially perpendicular to the 
plane of the undersurface of the fixed paddle member; 
25 first locking means for locking the support member to 

the body; 

a second movable member adjustably mounted to the 
support member for movement in a direction substantially 
perpendicular to the plane of the undersurface of the fixed 
30 paddle member, the second movable member being provided with 
a slot for passage of a surgical saw for making an anterior 
cut during resection of a femur in preparation for 
implantation of a femoral component; 

second locking means for locking the second movable 
35 member to the support member; and 
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a third movable member slidably mounted to the body for 
movement in a direction substantially perpendicular to the 
plane of the undersurface of the fixed paddle member and 
having guide means for passage of an intramedullary member 
5 for insertion in a prepared intramedullary bore in a femur 
to be resected. 

In a preferred form of tenser according to the 
invention the fixed paddle member has a planar undersurface. 
However, exact planarity of the undersurface of the fixed 
10 paddle member is not essential. Thus if the undersurface is 
non-planar (and has, for example, a shallow wave-liko .cross 
section defining a pair of waves) , the lowest points of the 
undersurface which are adapted, in use, to contact the 
resected surface of the tibia will, for the purposes of the 
15 invention, define the plane of the undersurface of the fixed 
paddle mendDer. 

The invention further provides a tenser for use during 
implantation of a knee implant comprising: 

a body having a handle at its posterior end and a fixed 
20 paddle member at its anterior «nd, the fixed -paddle -member 
having an undersurface defini-ng a plane and adapted for 
positioning on a resected surface of a tibia which extends 
substantially orthogonally with respect to the axis of the 
tibia; 

25 a first movable member movably mounted to the body for 

movement in a direction substantially perpendicular to the 
plane of the undersurface of the fixed paddle member and 
having a movable paddle member mounted thereon; 

a spring loaded operating lev-er laounted in the body and 

30 operatively coupled to the first movable member for moving 
the first movable member relative to the body to move the 
movable paddle member relative to the fixed paddle member 
and into engagement with a femur during an operation to 
implant a knee implant; 

35 a support member adjustably mounted to the body for 
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movement in a direction -substantially perpendicular to the 
plane of the undersurf ace of the fixed paddle member ; 

first locking means for locking the support member to 
the body; 

5 a second movable member adjustably mounted to the 

support member for movement in a direction substantially 
perpendicular to the plane of the undersurface of the fixed 
paddle member; 

second locking means for locking the second movable 
10 member to the support member; 

a stylus or pointer detachably mount-ed on the second 
movable member and adapted for projecting forwardly of the 
tenser over the condyles on a femur to be resected, the 
stylus or pointer being adapted to contact the shaft of a 
15 femur to be resected for positioning a slot for passage of a 
surgical saw for making an anterior cut during resection of 
a femur in preparation for implantation of a femoral 
component; and 

a third movable member slidably mounted to the body for 
20 movement in a direction substantially perpendicular to the 
plane of the undersurface of the fixed paddle member and 
having guide means for passage of an intramedullary member 
for insertion in a prepared intramedullary bore in a femur 
to be resected. 
25 In a still further aspect of the present invention 

there is provided a tenser for use during implantation of a 
knee inplant comprising: 

a body having a handle at its posterior end and a fixed 
paddle member at its anterior end, the fixed paddle member 
30 having an undersurface defining a plane and adapted for 
positioning on a resected surface of a tibia whi-ch extends 
substantially orthogonally with respect to the axis of the 
tibia; 

a first movable member movably mounted to the body for 
35 movement in a direction substantially perpendicular to the 
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plane of the undersurf aoe of the fixed paddle mertdaer and 
having a movable paddle member mounted thereon; 

an operating l^ver mounted in the body and operatively 
coupled to the first movable member for moving the first 
5 movable member relative to the body to move the movable 
paddle member relative to the fixed paddle member and into 
engagement with a femur during an operation to implant a 
knee implant; 

a support member adjustably mounted to the body for 
10 movement in a direction substantially perpendicular to the 
plane of the undersurface of the fixed paddle member; 

first locking means for locking the support member to 
the body; and 

a further movable member slidably mounted to the body 

15 for movement in a direction substantially perpendicular to 
the plane of the undersurface of the fixed paddle meiriber and 
having adjustable guide means for passage of an 
intramedullary member for insertion in a prepared 
intramedullary bore in a femur to be resected, the 

20 adjustable guide means permitting the intramedullary member 
to be aligned at a predetermined angle to a sagittal plane 
of the tenser. 

Preferably the operating lever is pivotably mounted in 
the body and is spring loaded so as to bias the first 

25 movable member in an opening direction to cause the movable 
paddle member to move away from the fixed paddle member. 
Moreover the handle may be provided with a longitudinal bore 
which houses a compression spring which is arranged so as to 
bias the operating lever in the opening direction. A pi-ston 

30 may be disposed in the bore and interposed between an 

anterior end of the compression spring and the operating 
lever. At least a part of the longitudinal -bore is 
preferably threaded, and a threaded member is threadedly 
engaged in the threaded part of the bore, while a posterior 

35 end of the compression spring is arranged to bear against 


SUBSTITUTE SHEET (RULE 26) 


wo 01/85038 



PCT/GBOl/01877 


11 

the threaded member, whereby the compression in the 
compression spring can be adjusted by moving the threaded 
meitdDer along the threaded part of the longitudinal bore. In 
such a tenser the handle may carry at its posterior end a 
5 compression adjustment means adapted for moving the threaded 
meitdDer along the threaded part of the longitudinal bore, the 
compression adjusting means including tor^jue limiting means 
adapted to limit the torque whioh can be applied by the 
compression adjustment means to move the threaded raeH^Der 
10 along the threaded part of the bore. Moreover the 

.compression adjustment means may comprise an adjustment knob 
rotatable about a longitudinal axis of the handle, an 
adjustment member in the longitudinal bore and rotatable 
about the longitudinal axis of the handle, the adjustment 
15 member being engageable with the threaded member to move the 
threaded member along the threaded part of the bore, and 
spring loaded clutch means connecting the adjustment knob 
and the adjustment member, whereby upon applying a torque to 
the adjustment knob in exoess of a predetermined torque the 
20 spring loaded clutch means prevents further rotation of the 
adjustment member to increase the -compression in the 
oompression spring. The adjustment knob may have a 
compression adjustment member threadedly engaged therewith 
and the spring loaded clutch means may comprise a secondary 
25 compression spring which is trapped between the compression 
adjustment member and the adjustment knob and whose 
compression -can be varied by adjusting the position of the 
compression adjustment member relative to the adjustment 
knob so as to vary the value of the predetermined torque. 
30 Preferably the spring loaded clutch means comprises a collar 
on the adjustment member having on its posterior side a 
plurality of radial ribs and the adjustment knob is formed 
with a corresponding plurality of radial grooves on its 
anterior side fot engagement with the radial ribs. 
35 In a preferred form of tenser the body bears first 
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indicia corresponding to the thi-cknesses of available sizes 
of tibial insert, and the support member bears a second 
indicium a-dapted to indicate against a selected first 
indicium an appropriate, thickn-ess of tibial insert f-or 
5 implantation. 

It is also preferred that the support member is 
provided with a window, and that the body bears a third 
indicium which is adapted to be visible through the window 
over a part only of the available range of movement of the 
10 support member relative to the body and which is adapted to 
indicate, when the third indicium is visible in the window , 
that it is appropriate to select a thickness of tibial 
insert . In addition the second movable member can be 
provided with fourth indicia corresponding to available 
15 sizes of femoral implant and adapted to indicate by 
reference to an indicium on the support member an 
appropriate siz« of femoral implant to use with a selected 
thickness of tibial insert. 

The tenser of the invention preferably further includes 
20 a stylus or pointer device adapted for mounting on the 

second movable member for contacting a shaft of a femur to 
be resected during the knee implantation operation. In such 
a tenser the second movable member may include an arm 
adapted to project forwardly over the condyles of a femur to 
25 be resected and the arm may carry a quick release locking 
device for detachably securing the stylus or pointer to the 
second mova-bl-e member. 

The third movable member preferably carries an 
apertured block which is rotatable relative to the third 
30 movable member about an axis which is substantially 

perpendicular to the plane of the undersurface of the fixed 
paddle member, while the guide means includes at least one 
aperture in the apertured block whose axis lies in a plane 
substantially parallel to the plane of the undersurface of 
35 the fixed paddle member, whereby the axis of the aperture 
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can be aligned with the axis of an intramedullary bore 
drilled in a femur to be resected by rotation of the 
apertured block about its axis. Furthermore the third 
movable member can be provided with a ratchet arc 
5 substantially coaxial with the axis of rotation of the 
apertured block and a lever with a spring loaded locking 
device having a detent engageable with the ratchet arc can 
be coupled to the apertured block, whereby the apertured 
block can be locked at a selected position to prevent 
10 further rotation about its axis of rotation. 

It is also preferred in a tenser according to the 
invention to include further a leg alignment member which 
can be operatively coupled to the tenser for checking the 
alignment of the tenser relative to the axis of a femur to 
15 be resected. In one form the leg alignment member comprises 
an elongate jogged member and is provided with a transverse 
peg, while the body of the tenser is provi<ied with a 
corresponding transverse bore to receive the peg, whereby an 
anterior portion of the leg alignment member can be 
20 positioned forwardly of the tenser along a sagittal plane of 
the tenser for overlying the ball head of a femur to be 
resected. In an alternative form the leg alignment member 
comprises an elongate member and the tenser further includes 
a support member for the leg alignment member which can be 
25 mounted to the support member, whereby an anterior portion 
of the leg alignment member can be positioned forwardly of 
the tenser along a sagittal plane of the tenser for 
overlying the ball head of a femur to be resected. 

The tenser may further include a removable block which 
30 is engageable with the second movable member and is adapted 
for temporary securement to a femur to be resected. Such a 
removable block may be formed with a keyway for engagement 
with the second movable member. Moreover the tenser may 
further include a mounting means for detachable securement 
35 to the removable block and for detachably mounting a distal 
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saw cut block thereto, the distal saw cut block being formed 
with a slot adapted for receipt of a surgical saw to make a 
distal cut in a femur to be resected. In one form the 
mounting means comprises a T-bar attachment including a bar 
5 engageable with the removable block and a crosspiece adapted 
to extend transverse to the axis of a femur to be resected 
when the mounting means is engaged with the removable block 
and the removable block is secured to the femur to be 
resected. The bar of such a T-bar attachment may be adapted 
10 to be received in a keyway in the removable block. 

It is also preferred that the movable paddle member is 
pivotably mounted on the first movable member so as to be 
pivotable about an axis which is substantially parallel to 
the plane of the undersurface of the fixed paddle member and 
15 lies is a substantially sagittal plane of the tenser. 

In addition the tenser of the invention preferably 
further includes a saw cut block for applying to a partially 
resected femur having an anterior saw cut and a distal saw 
cut formed therein, the saw cut block being provided with 
20 slots adapted for making a posterior saw cut, a first 
oblique saw cut, and a second oblique saw cut. 

In order that the invention may be clearly understood 
and readily carried into effect a preferred embodiment 
thereof will now be described, by way of example only, with 
25 reference to the accompanying drawings, wherein: 

Figure 1 is an exploded perspective view of a tenser 
constructed in accordance with the invention; 

Figure 2 is a partial longitudinal section through tbe 
tenser of Figure 1; 
30 Figure 3 is a furtber longitudinal section through part 

of the tenser of Figures 1 and 2; 

Figure 4 is a cross section on the line IV-IV of Figure 

3; 

Figure 5 is a perspective view of one of the parts of 
35 the tenser of Figures 1 to 4; 
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Figure 6 i-s a perspective view of the partially 
assembled tenser of Figures 1 to 5; 

Figure 7 is a side view of the partially assembled 
tenser of Figure 6 in <:ombination with a femoral <:omponent of 
5 a total knee replacement joints- 
Figure 8 is a top plan view of the partially assembled 
tenser of Figures 6 and 7; 

Figure 9 is a view from the rear of the partially 
assembled tenser of Figures 6 to 8; 
10 Figure 10 is a perspective view of a leg alig-nment tool 

for use with the tenser of Figures 1 to 9; 

Figure 11 is a diagrammatic view of a^ tibial insert and 
femoral component of a knee implant in the flexed position of 
the knee after implantation; 
15 Figure 12 is a corresponding diagrammatic view of the 

tibial insert and femoral component of Figure 11 with the 
knee implant in the extended position of the knees- 
Figure 13 is a diagrammatic front view of the femur an-d 
tibia of an erect healthy himan; 
20 Figure 14 illustrates the position on a tibia of the 

line of resection as a first step in implanting a knee 
implant; 

Figure 15 illustrates a resected tibia and a resected 
femur in the flexed condition of the knee; 
25 Figure 16 illustrates the resected tibia and resected 

femur of Figure 15 in the extended position of the knee; 

Figure 17 shows how a intramedullary bore is offset from 
the straight line joining the centre of the human hip, the 
centre of the knee, and the centre of the ankle; 
30 Figure 18 shows an intramedullary member for use with 

the tenser of Figures 1 to 10 i^i position in an 
intramedullary bore drilled in a patient's knee; 

Figure 19 illustrates a first stage in implantation of a 
femoral component of a knee implant in a patient with an 
35 already resected tibia and with an intramedullary bore 
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already drilled in the patient's femurs- 
Figure 20 illustrates the next step in the implantation 
procedure ; 

Figure 21 is a perspective view of the tenser of Figures 
5 1 to 10 being prepared for the next step in the implantation 
operation; 

Figure 22 is a diagrammatic top plan view of the tenser 
of Figures 1 to 9 with an alternative form of leg alignment 
tool in position in readiness for the next step by the 
10 surgeon; 

Figure 23 shows the stylus of the tenser of Figures 1 to 
9 being positioned on a patient's femur; 

Figure 24 is a side view of the tenser of Figures 1 to 9 
in position for the next stage of the implantation operation; 
15 Figure 25 is a rear view of the tenser of Figure 24 

showing one possible scenario for the next stage of the 
implantation operation; 

Figure 26 is a side view of the tenser of Figures 1 to 9 
being positioned on another patient's femur; 
20 Figure 27 is a rear view of tiie tenser shown in Figure 

26; 

Figure 28 shows how one combination of tibial insert and 
femoral component represents a good fit for the patient of 
Figure 2 3 ; 

25 Figure 29 illustrates the positions of bone cuts durin-g 

resection of the femur of the patient of Figure 23; 

Figure 30 shows an alternative combination of tibial 
insert and femoral component for the patient of Figure 26; 

Figure 31 illustrates the positions of bone cuts during 
30 resection of the femur of the patient of Figure 26; 

Figure 32 shows the anterior cut being made during 
resection of a patient's femur; 

Figure 33 is a perspective view of a block to be used in 
making further cuts during resection of the patient's femur; 
35 Figure 34 shows the next stage in resecting the 
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^""::;Lr:r:.o«s -patie„.-s ..... wit. ..... 

"""^^^irsm front v^w of patient's ..ee .n t.e 

5 extended petition with the bXoc. of .igure 33 in pla« in 
TeaLness for the next st«p of the su.gical procedure; 

.i,u« 37 is a side view of the .cnea of r.gure 36; 
.i,ure 38 is a similar view with the tender .e.nse.ted, 
.i'ure 39 is a front view of a T-bar attachment for 

T :::::: reinserted ten^^r in the 

- :r:r: iLr:::: Tf-the ..ar attachment of 


15 '''""piglle 42 is a front view of a guide for ma.in, the 
<iistal cut during resection of a ; 
Figure 43 is a side view cor 
Figure 4 4 is a rear view of 
knee of the patient of Figure 26; 


<iistal cut during resection of a pa.x^... 

Figure 43 is a side view corresponding to Fxgure 40, 
Figure 44 is a rear view of the reinserted tenser xn the 


.igure 45 is a front view of th. gui^s of r.gure 4-2, 
Figure 4 6 is a side view corresponding to Frgure 44 
Figure 47 is a front view corres.pon<ling to Figure 40 of 

^ --rurf:: ir:^ view of the ie, of another 

the distal cut during resection of a patient's femur; 

Figure 50 is a side view of a patient's leg wrth the 
blocK of Figure 33 and the T-har attachment of Figure 39 rn 
30 place on the patient's femur; 

Figure 51 illustrates the making of the dxstal cut 
during resection of a patient's femur; 

Figure 52 illustrates the making of the rema.nxng cuts 
during resection of a patient's femur; 
35 Figure 53 illustrates the fitting of the femoral 
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cor^onent of the .r>ee i«plant to the resected fe^ur of the 
"^"'"Ur 54 is a perspective view of a tool fo. ad^ust^ent 
Of the tenser of Figures 1 to 9. 
5 referring to Figure 1 of the drawings, a 

.se during implantation of a »u.ee implant co<»prxses a hody 

■ , Lndle 3 at its posterior end and a fi.x*d paddle 
::re: : Lterior end. .he fixed paddle .e:.er . has 

. undersurface . .ee .igure i;^lJ:^^Z 
10 resected surface of a titoia. 

orLlly intended to e.tend ^'-'^^-^^^^^^^ 
with respect to the axis of the patxenf s trb.a K 
::lle LnO^er 6 is »ova.lv mounted in the .ody for 


""'TeltTa d Lection su;.tantiall. perpendicular to the 
15 TderurfaL 5 of the fixed paddle me^er 4 and has a movable 
Tad^l— ^ -nted thereon. Movable paddle ^member 7 
Tivotahly mounted on first movable member 6 for Irmr ed 
Pivotal movement about an axis which lie. xn the sagxttal 
Tlale of the body 2 and substantially parallel to the plane 
20 of the undersurface 5 of fixed paddle member 4. Movable 
2U or -ither sid.e from a first 

paddle member 7 can thus tilt to either s 

position in which it extends substantially parallel to the 
fi^ed paddle merger 4 and can be locked in one of two 
position., one in which it is tilted 3" from the first 
25 Tsition ;o one side and the othe. in which it is tilted 

:;rough a similar angle to the other side, by means of a pin 
TZ lown in Figure 1) which is inserted in a corresponding 
Tie (also not shown in Figure 1, in first movable me^er 6^ 
I spring loaded operating lever 8 is mounted in the body 
30 2 and is operatively coupled to the first movable member 6 
Lr moving the first movable mender 7 relative to the body 2 
to move the movable paddle member 6 relative to the fixed 
paddle .e*er 4 and into engagement with a femur during an 


35 


operation to implant a knee implant. . , ^ , 

A support mexober 9 is adjustably but capt.vely mounted 
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4- = direction substantially 
4->,o hodv 2 for movement m a direc^^iu" 

°" LHar to the und.rsurface S of the fixed paddle 
perpend cuxar t ^ 

::r:o Is p.L..a fo. Xo^K^n, t^e s.ppo.t .e^e. . to the 

' '.second movable .e:^e. 11 is adjustably counted in the 

3uppo"t n^e^ber 9 for .ove.ent in a direction suhstantr.lly 

^Terr^^^^^^^^ 

lO: " 2 for passage of a surgical saw for .a.in, an .nter.or 
:„t durin. resection of a fe.ur in preparation for 

n«ntation of a femoral component of a knee .mplant. A 
Tcond locrin, means in the form of a sprin, 
13 Is provided for locKing the second movable member 11 to 

15 the support member 9 . ^iidably mounted in the 

A third movable member 14 is sAiaaoiy 
body 2 for movement in a direction substantially 
perpendicular to the undersurface 5 of the fined paddle 

::ier . and has .uide ^ 

- .epared intramedullary 

- larre^ren^Lr::::; . operate, .ver e^has t«o 
17 and 18 in the form of a bell <:rank lever with a 
25 p™terior extension 19 formed on arm 18. It is arranged to 
:i:ot about a Pivot pin 20 fixed in body 2. .t its anterior 
Tnd a«a 17 has a bifurcation 21 which is arranged to engage a 
pin 22 mounted on first movable mernber 6 so that as 
operating lever 8 is pivoted about pivot pin , first 
, c r^^ii<?ed to move substantially 

uLrrrface S Of fixed paddle^me^er 
Handle 3 has a threaded bore 23 that extends 
longitudinally thereof. This co^nunicates at 
end with a smooth bore 24 in which a cup shaped piston 25 is 
35 arranged to slide. A threaded member 26 with an axial >cey«ay 


SUBSTITUTE SHEET (RULE 26) 


wo 01/85038 


PCT/GB0I««877 


20 


,7 (see Figure 5) is threadedly engaged in threaded bore 23 

L serves to retain a con^ression spring 28 within threaded 
! "3 spring 28 bears on threaded .e^ber 26 and b.ases 

.ol 25 toward, the anterior end of body 2, while piston 25 
S i: tul on ar. i8 o. operating le.er 8, thereby brasxn. 

-in the direction of arrow 29. 
\ ts posterior end handle 3 carries an ad.ust^ent .nob 
30 by .eans of which the compression in oo»pr.ssxon spr.n^ 26 

be adjusted. This adjustment knob 30 i. held capt.ve on 
can be adjustea extends towards the anterior 

" ^";:rrranrra:: r: Iross section ..ee Figure . 
end of the hand ^ ^.^^^^ 5, 

„hich enables ^° J" ,,..stn,ent «e.toer 31 has a collar 

32 mtegraixy . r-ollar 32. Adjustment 
- are formed on the P--^-^ f^/ /.tith a corresponding 

radiinlls ;;wLh can .atmgly engage with ribs 
LUtr 32 to effect rotation of adjustment member 31. 

33 on collar to member 31 is externally 
.0 rrer:::redterFrgu:r; and is threadedly engaged with 

. compression 2:1^^^^^^ 

«asher%e. compression spring 3. 
together with radial ribs 33 and radial grooves 34 thus act 
25 as a form of spring loaded clutch between adjustment knob 30 
and adjustment men^ber 31, , ^ 

compression adjustment »e^er 36 is formed at xts 
posterior end with a sguare section recess 39 for receptron 
'f a sguare section key <not shown in Figure 3) by means of 
30 whi h lompression adjustment me^er 36 can be -f-"^ 
\ off screw threaded end 35 of adjustment member 31. 

ad us i g he position of compression adjustment member 36 
: th Lspec! to adjustment knob 30 the compres ion n .p..n. 
37 can be adjusted. This in turn will vary the force 
35 pLventing grooves 34 riding over ribs 33 when adjustment 
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. Ob 30 is rotated to move threaded »e,*er 26 along threaded . 

l\ Z increase the compression in spring 2« . Hence, 
bore 23 to ""^"^ 3, .^^^ ^he torque which 

- via .roo^es 3. 

S rL 33 - al^^st^ent me:*er 3i, the combination Cor^d 

:Ao^--i- ^ ' 

J- 1 ^v, -:?n acts as a torque limxter- 
"^•^^rranTe ^entom .i,ure 2, compression ad.ust^nt 

• ^-^-.-^ An 41 and 42 indicating the 
„.^er - : rto sprin, and hence <as 

" ::r:: de c Trther beio„, to the coiiaterai ligaments 

of the tenser 1. Such indicia may indicate, for 
"'L 26 L 26 .^, and 30 respectively. By varying 
::rpo:;til !; impassion adjustment member 36 relative to 
,5 .... 2.. surgeon can vary the -nsion to .e 

applied to the collateral ligaments durrng use of the 
r as will be explained in more detail herernbelow. 

. retainer member 43 and a retaining screw 44 reta.. 

v,r,«^io T A tapped hole 45 is 
.,,.stment .nob 30 in U for loOcing 

20 provided for a sprxng described further below 

a leg alignment member (whrch wrll be descriceo 
in .elation to Figure 10, ^^^^ ^ ^^^^ 

second movable --^"^^ ^ ..responding bores 47 in 
" "Tmllerr O e %ods 4e is formed with a series 

rirdenrroL 4S for engagement by a ball on the end^of 
^ ,1-3 Second movable member 11 also 

^^""L'^t^forrdlT ro e;tin cantilevered arm 4, to whose 
r e : ::: be fitted a stylus or pointer SO. .his can 
, H4->. *-he aid of a quick locking knob 51. 

^Thi:: ra — rt provided With a pair of rods 
,2 Which are received in bores 53 in body 2. Rods 52 can be 
Of different diameters so as to ensure that third movable 

!Ier 14 can only be assembled onto body 2 in the correct 
member 14 can o y retained in tenser 1 

orientation. Third movable member 14 xs r 


35 orientation. 
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.eans of second movable .e.ber 11 but can st.ll sl.d. to a 
iLited extent in ^,ody 2 in a direction substantially 
lerpenaicula. to the undersurf aoe 5 of fixed paddle .e^er 4. 
TtTarries a captive .locK 54 whi^ is rotatable through an 
, anole of up to about 10° about an axis substantially 
' ::t:n:icular to the undersurfac. 5 of fixed paddle »e^er 4. 
Rotation of bloc. 54 oan be effected by means of an 
H- Lent lever 55 fixed to block 54. Adjustment lever 55 
: r r Poste^or end a sprin. loaded .peratin, . nob 

10 se^bich is arranged to cooperate with the teeth of a f .xed 
Mbet arc 57 to locR block 54 relative to third movable 
"^er 14 Bores 15 and 16 are formed in block 54 and therr 
::rs ar "ffset one to the left and the other to the right of 
tbraxis of adjustment lever 55. Moreover the axxs of each 
Tbores 15 and 1^ Intersects with the axis of rotation of 
: ock 5 . By use of the lever 55 to rotate block 54, the 
"re X X6 can -either be aligned in the .agittal plane of 

Tenser 1 or offset by an angle of up to 10" to the rrght or 
Teft respectively of this sagittal plane, for a purpose whrch 
20 will be explained further below. 

Referring now to Figure 6 of th. drawings, reference 
„.ral 58 indicates a threaded bore to receive, retainer 

4 A-o visible m ^ures 1 and . is a smooth bor. 
to receive a leg alignment rod (not shown in Figure 1 or 
25 Z Figure 6, the purpose of which will be explained further 

"''""rigure 7 illustrates how the slot 12 can be aligned with 
. corresponding anterior surface 60 of a femoral component 61 
of a knee implant. Femoral component 61 has a pair of 

30 locating pegs €2, one corresponding to each condyle. 
ZLnl that the anterior cut and the other cuts are 
oorrectly »ade ,as will be described further below, in the 
femur of the patient in whose kn.e the -P^-^^ 
s^nlanted, the illustrated femoral cons-onent 61 will be 

35 a:propri!;e for use with a tibial implant (not shown, and a 
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.■v^ial insert <also not shown) whose combined thickness 

Is the distance between the upper surface « of movable 
:::: e . ana the .naersurface . of fixed pa^aXe .e^er 

r .his.distance is inaicated at 64 in .rgure 7^ 

Referring now to Figure 9 of the drawrngs, body 2 

a first series of indicia €5, ^ch corresponding to a 
""'"■ll l^Lls of a combination of a tibial insert and 
possible thrclcnes ,^„,ent will be of constant 
^-ihlal component. Tne tioxax , ^„ «=f 


' : Twrie'he surgeon will have available a series o* 
„ Tv i iLerts c: different thicknesses which differ *ro. one 
10 trbxal ° „,„ce indicia « n>ay, for 

another by 2 ,™ ^ncremen ^^^^^ ^ 

exa^-ple, indicate '^"^^ZTl^^^^^ , ^, ^, 13 ^. IS 
.... 1 co-PO^ent o ^-^^ . ... ..t 

6 also carries an indicium 70 which 
20 First movable member 6 also carrx 

.^dicates, as will ^ s^rr!^^::;!:: 

: ror- Surar rh.t mdiciu. .0 is visible m 
::::o: :i cut . the bac.. s^rt 
"^\::\Te;rd; r read.: — .x«. i. 

: . WiLo;-, ana a further legend -S.E.XOK CU.'^ as 
vii>J.oA>c «TnrK" is positioned adjacent 

=■1-7? A further legend LOG!?, is 
Tprng Lu-grl screw 13 on support .e^er S. as indicated 

" '^1:::::"eU:.er ^ also ca^es on one of the rods 
Secona , „ , indicated by reference 

46 a series of rndicxa Fl to ^^P6" are 
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the k.nee implant. A legend 77 reading -FEMUR 
manufacturer of the knee xmp adjacent window 66 as 

, . e.i4-ioned on support member y aajdoci 

n This has a straight portion 79 «hich xs 
the tenser 1. '^^^ "^^^ BO by .«ans of a bent 

connected to another straight p ^ 
-•„r, fli SO as to form a jogged shaft. «t on 

=tLts rer/LTor:^^^^^^^^^^^^^^ 

" irirvAs afi/nea Lth the sagittai piane of the tenser 

other ancillary ite.s of equipment for use with the 
tenser 1 of Figures 1 to 9 will now be descrrbed. 
,5 in Figure 17 there is indicated part of an 

intramedullary .e^^er B3 for insertion in a prepared 
.„tra.edullary bore ^^^J leg alignment 

^° :/rn%::prrr:rrt Twrra^U stirrup . for 

".r:"nL::-is shown an air operated surgical saw 
. . ^3 illustrates a block 89 which is intended for 

(see Figure 35) for effecting temporary securement of the 
30 block 89 to a patient's femur. 

A T-bar attachment 93 is shown xn Fxgures 31^ 

. . , bar 94 for receipt in keyway 90 of block 89 
This includes a bar xor i-c • j ^ -u^ 

. qci Quick release knob 96 is provided uO 
llL-rrTtLlenf:: to be .removably secured to bloc. 

35 89 . 
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figures 42 and 45 show a distal cutting bloc. 97 with a 
, ,v 98 that fits on crosspi^ce 95 and with a slot 99 for 
r/i t Of surgical saw SB durin. th. »a.ing of the .istal 
course of resecting a patient's femur. 
, ^".i ureH: and 31 show a further cutting .loc. 100 with 

..ots 101, 10. and 103 for '^^ ^ 

r.^'<^ femur during resection thereor . 
rr^il, tL posterior cut during resection of a .atient-s 

,„ ''"figure 54 illustrates a sguare ended .ey 104 for 

. I na the position of compression adjust^nt member 36 xn 
adjusting the positron ^ operative square end 105 

relation to adjustment knob 30. Its op 

adapted to fit in square section recess 39. 
IS adaptea t p.j<,ures 1 to 9 and the various 

The use of the tenser of Figures it 
15 ancillary items of equipment will now be explained. 

Figure 11 illustrates diagra^uatically a femoral 
l!t 61 and a tibial insert 106 in the flexed condition 
component 61 and a t The rotational axis of the 

irLrdi::::: rrfrr^-^Ieral lO.. distance 

't::tri".^^strates the .nee of Figure 11 in the 
extended position. For proper functioning of the taee t*e 
distance must be the same as th. distance ~X" i e. also 

distance ,,v,osen In addition the collateral 

,8 ^ for ^"^^Z^;;: :;;;;;;;,„3ioned m both the flexed and 
25 ligaments must be correcTiiy 

extended positions of the implanted knee. , , , 

Xn Figure 13 there are illustrated diagra:m^tically the 
. Ace the tibia 109, and the fibula 110 of a healthy 

hln - can be appreciated by inspection of Figure 
30 the centre of the hip, the centre ^ ^ ^ ^ 

centre of the ankle He on a straight line ii , 
axis 112 Of the femur lOS is offset from line 111 through an 
3 a, which is typlcally m the range of from about 3 .o 
7out . usually about 1'. This angle A can be measured 
35 fri: xlray photographs prior to a knee replacement operation. 
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resecT:iny t- ^ ..o in resection of the tibia, the 

3 --r:-' rr:: r: :::::3 ... s...... .... 

substantially equal to 90°. 

Figure IS illustrates the outs that ar« made xn 

.h. tibia 109 and femur 108 during an operation to 
resecting the tibra 109 illustrated in the 

,0 i:.lant a ^ P^;---s. - „..^b^^^g^^ ^^^^^^^ 

"r^Lrrv efere ce numeral 114. Having first made the 

i., - --r ir a: r 
,3 :::: rrorri:rr:: urrdiitai out i. a .rst 

U,ue saw cut 113, and a seco^ renron^Isiti 

16 shows the same -^J";^;; , essential 

- correct T,! "n Lated in figures 15 and 16 
that the distances X ana 

- -rrsftf r Lir: ::r:::,eon dn. an 

- mtraledrHar, bore for insertion of an intramedullary me^er 

as indicated in Figures 17 and VS. 
' Before the operation the surgeon decides upon the 
. ^ ^. ^-v,o 1 to the collat-eral 

25 tension to be applied by ^ ,,,„3ts the 

30 way the surgeon =-ects whether thi. tension^^ 

" "^'th! rirarcut UB- tL surgeon grasps the tenser 

Having made ^"^^ .....^sion 19 towards the 

1 and ..^p^esslon spring 28. .s a 

3. ::::: L^rdir surgeon causes the movable paddle 
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mender 7 to com. into juxtaposition with th. fixed paddl. 
7Zlr 4. H«xt the su.geon inserts the intramedullary .e:„i>er 
: Hhich i. already positioned in the intramedullary .or 
through aperture 15 or aperture 16 depending upon whether a 
5 Teft Lee or a right .nee is ^ing repla<=ed, with lever .5 
having first been set at the appropriate angle, e.g. 7 , 
"rrrsplnding to angle of .igure 13 as deter^ned fro. 

r^revious X-ray photographs. 

"he tenser 1 is advanced until its paddle members 4 and 
,0 7 pass between the resected end 113 of the tibia 109 and the 
Uielt-s femur lOB. Opon releasing the posterior exten..on 
I, of operating lever 8 tension will be applred by 
compression spring 28 via the paddle members 4 and 7 to the 
oatient's collateral ligaments 114. 
,5 " «ext the surgeon rotates adjustment .nob 30 so as to 
increase the tension in co^ression spring 28. As the 
compression in spring 28 increases so the surgeon w.ll feel 
tZ resistance to rotation of adjustment >cnob 30 increase 
until the torcue required for rotation reaches a value at 
20 which the compression in spring 37 is no longer able to 

prevent grooves 34 from riding over ribs 33. The surgeon .an 
detect that this is happening not only by feel but also 
Tecau e of the audible clicking noise that will result as the 
grooves 34 ride over ribs 33. Having adjusted ad3ustment 
25 Lob 30 in this way, the collateral ligaments wxll be 

subjected to the predetermined tension (r.e. 26 kg, '^9, or 
30 L) - The tenser 1 will now be as shown in Fxgure 20 wrth 
the patient's knee now tensed. 

The next step to be taken by the surgeon is to verxfy 
30 the alignment of the patient's leg using the leg alignment 
member 84 and external adjustment rod holder 85 - 
Ticure 21. Figure 22 shows the leg alignment member 84 .n 
position. «ith the aid of these ancillary items the surgeon 

35 means of fixed ratchet arc 57 corresponds to the correct 
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angle ^^A" shown in Figure 22 so that the free end of leg 
Ti/nxnent .e^er B. ov.rlies the centre of the .all 120 of 
the patient's femur 108. ^ 
Alternatively the surgeon can check the leg alrgnment, 
5 with the Knee in the extended condition, by use °f ^'^^ J-JJ 
Tlign^nent mender 78 of Figure 10, having inserted 'he peg 82 
tZs 59 and locked it in place by Means of the .prrng ball 
qrub screw previously mentioned. 

Having checked the leg alignment, the surgeon then 
,0 removes alignment member 8. and — ^^^^^^^"^J*/:^, 
holder 85 and inserts second movable member 11 wrth xts 
Tt "u or pointer 50 locked in position using cuick locking 
knob 51 until the tip of stylus or pointer 50 touches the 
Srtient's femur 108, as shown in Figure 23. The pos.tron of 
! .„i>er 9 is adjusted until indicium 70 is visible m 
" rd:: 7rrd tLrsupport me^er . is locked to body 2 using 
Tocking screw 10 with the surgeon's preliminary choice of 
tibral insert thickness as selected from the indicia 65 e.g. 

et against indiciuxu 68 (see Figure 9) . with stylus or 
ao .::;e 50 Tuclg the patient's femur 108. as illustrated 
In Figure 23, the surgeon can read off against indicia 68 and 

Lat will be an appropriate size of femoral component 61, 
e g F3, to use with the selected tibial insert 106. 

Figure 23 also shows a potential position for the 
25 anterior saw cut 115. ^^^^^^^ 

IHl l" K -1 With the indicia 68 and 69, and 
::res th Indlcium^S for the selected thickness , then the 
Turgeon knows that there will be a good fit in the knee 
30 i^lant at the end of the surgical operation. This situation 
^illustrated in Figures 24 and 25, and particularly in 
Figure 25 which shows that, for this particular patient the 
loLmation of an F3 femoral component and a 9 mm tibial 
I^ert thickness represent a good match for this patient s 
35 knee. The surgeon can then proceed to lock second movable 
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11 in plaee in support r.e^er 9 using locking -screw 
on t.e ot.e. .an., if t.e in.icia 65 an. 75 .o not iine 


UP appropriately, - 
5 por the patient of Figure 26 and 27, for enample 
5 For the p ^^^^ ^ ^3 ^ ^^j^.^i 

combination of an F2 t combination, 
insert thickness appears to be tne ne ^ „ ^ nhial 

Ficure 28 illustrates a fen^ral component 61, a txbxal 

. ert 106 and a tibial component 121 correctly fitted on a 
.nsert 106 an ^^^^^^ ^^^^^^^ 

" Tur U nr::: Z..^ cut us l. fixed «hen a .i..n tension 

15 in Figure 28, one way ^^^^^^ ^^^^ 

femoral component 61 " , g ^. ^hus, as the 

J- t=,n,-(. "M" is 18 mm and distance n 

distance M procedure following on from 

next steps in the surgica p 

— = -;"^"j:r:rfl ral co:;onent 61 and tibial , 
.0 -e - c^oi o si^^e^ ^^^^^ ^^^^ 

r2:"f:iiow;d by the distai - ^" ^ 

ana the ^ ;i:otth slot. 101, 102 and 

. rrs:r :rr: -. - particular posterior saw cut 116 is 

^ «M" of 18 mm from tibial saw out 113. 

made at a distance M of 18 ^ ^^^^^^ 

,ig„re 30 ,3e an F2 femoral 

case the surgeon has execte^ 

nelt 62 with a 13 n» tibial insert 106. In this case 
,0 Htanc: 4" I 22 ™», while distance "N" is 13 mm. . 

Afferent 1^ of outting block 100 is accordingly necessary. 

Having decided on the size of femoral component 6 and 
. blal insert m to u.e, the surgeon next removes stylus or 
poi r and uses the air powered .urgioal saw B8 to make 
35 The anterior saw cut 115 using slot 12 for this purpose, as 


IlCliX>-l, ■ 

then a further trial selection can be made. 
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L its k^yway 90 on to arm 49 until it abuts aga.nst a 
eTi,uL 34, . «sin, holes 91 as a guide the 
, ^ on thin drills holes in the patient-^ femur 108 to 
rcllitate In ertion of screws or pins 91 so as to .ecure 
roc. 8 temporarily to the patient's femur 108. Then the 
ntrLLullary member 84 can be removed and the tenser 1 
" from the patient's .nee by .lac.enin, the oon.r«.s.on 
28 bv appropriate rotation of compression 
10 rn =P""9 2BJ^ P extension 19 of 

"'"l^n: 1 V r a^insl handle 3. The situation i. then as 
-n .tre 35. The position of the support member 9 on 

rr.ertren?t:r^^^^^^^^^^^^^^^^ - — - 

. enleldld as shown in Figures 3« and 37. Next the surgeon 

irretnstrt the tenser 1 as shown in Figure 38 and aga.n 
derate adjustment .a.ob 30 to increase the compressron rn 

no 28 Since the position of the compression adjustment 
on 'Tr 3 'has not been altered, upon the surgeon reapplying 
20 member 36 " compression 

^r"trer>cnob 3 nLil the tor^e limiter operates, the 
::::r a;pu:d by the tenser 1 to the collateral li.a.ent. , 
114 will be the same as before. 
,5 Lxt the surgeon will insert the bar.S4 of T-bar 

^. -30 pnd 41) into the keyway 90 on 

attachment 93 (see ^^^-^ f /^"^^^^^.^^ ..ppcrt 
bloc. 89 with its — p,,i,ion usmg 
member 9 as shown in Figure 4 0 and lock xt rn p 
member 9 as position of the distal out 

30 Tifl ::r:a:r:hdioate: m Figure 43 distance 

- :::: r:z i z:::z ....... 

,0, ,4 nd 43 for the patient of Figures 30 and 3X. Jn thrs 
Tale distance "M" in Figure 46 is 22 - (-"P;- "-'^ ^'^^ 
35 corresponding distance "M" in Figures 30 and 31. 
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The patient of Figure 47 has a leg misalignment. This 
is readily apparent because the orosspiece 95 of T-bar 
Tttach^enl 93 is not parallel to the top surface of support 
.e^nber 9. In this oase the surgeon can correct th.s leg 
, n.isallgnment by performing soft tissue -release upon the 

rHate^l ligLents 114 on the .edial side of the patient's 

'"'"in Figure 48 there is shown the situation for a patient 
„ith a leg misalignment in the other direction. In this case 
10 the surgeon can correct the misalignment by performing soft 
tissue release upon the collateral ligaments 114 on the 

lateral si.e of the ^^^^^^^^^^ ,,,,,3„ ,„,eon 

Following any necessary sott ris 
„ill flex the patient's >cnee and attach to crosspxece 95 
15 Ilock 97 for maKing the distal sa« cut 117, thxs be.ng 
"o iled by means of its Key«ay 93 on crosspiece 9S as 
sfcown in figures 49 and 50. Using surgical saw 88 the 
surgeon can then make the distal cut 117 usxng slot 99 as 
sLL in Figure 51. The distal saw cut bloc. 97 the , , r 
20 attachment 93, and the block 89 are then removed from the 

^^'"ralH-e the anterior saw cut 115 and the distal saw 

117. the surgeon can now fit a block 100 of the 
a^^ropr ate size over the partially rejected femur 108 of the 
25 patient, as shown in Figure 52, and make the remaxn.ng saw 
cuts i e. the posterior saw cut IW and the two oblidue .aw 
outs' 118 and 119, using slots 103, 101 and 102 for the 
;:rpose. Finally the femoral component 61 can be fxtted to 
the patient's resected femur 108, as shown in Frgure 53, the 
30 app/opriate bores for the locating pegs .2 on the femoral 

component 61 having being drilled in the f ^/ ' 

Although the illustrated tenser has been descrxbed 
solely in relation to implantation of a DBK total knee 
ilil nt, it Will be appreciated by persons skilled xn the art 
35 that the principles of the present invention can readxly be 
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for use with other -designs of knee implant. 
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f^tenser for u.e during Implantation of a knee implant 

comprising: posterior end and 

a body (2) having a handle (3) at its pos 
5 a fixed paddle merger (4) at its anterior end, the fixed 

paddle n,e:*er (4, having an undersurfaoe ,5, defining a plane 
Ind adapted for positioning on a resetted surface 113, of a 
tibia (109) which extends substantially orthogonally wxth 
respect to the axis of the tibia (109); 
,0 a first movable member (6) movably mounted to the body 

,2) for movement in a direction substantially perpendicular 
L the plane of the undersurface (5, of the fixed paddle 
Lmber (4, and having a movable paddle member (7) mounted 

,5 '""In" operating lever (8, »«unted in the body ,2) and 
.r,.ratively coupled to the first movable member (6) for 
rirg The -rs: movable member (., relative to the body (3) 
move the movable paddle me^er (7, relative to the .xed 
paddle member (4) and into engagement with a femur (108, 
90 during an operation to implant a knee i»s.lant, 

I support member (9, adjustably mounted to the body (2, 
for movement in a direction substantially perpendicular to 
The plane of the undersurface ,5, of the fixed paddle member 


(4, ; 


first locking means (10, for locking the support member 

(9) to the body (2); ^ , t.^^ 

a second movable member (11) adjustably mounted to the 
support member (9) for movement in a direction substantially 
"rpendicular to the plane of the undersurface (5) of the 
perpena . ^ ... the second movable member (11) being 

30 fixed paddle member (4), theseconc ,„o, 
provided with a slot (12) for passage of a surgical saw (88) 
for making an anterior cut (115) during resection of a femur 
,108) in preparation for implantation of a femoral component 

second locking means (13) for locking the second movable 


(61) 
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M1^ i-o the support member (9); and 

llle ILe. ,X4, »oun.ed to the .oay 

/or n>o~t in a direction s^stantiaXly perpend.cula. 
To tL plane the undex.urface ,5, of the f.xed paddle 
to rne p ns. 16) for passage of an 

5 merri-sr (4) and having guxde means (15 1 J 

intramedullary .ne^nber (83) fo. insertion xn a prepared 

intramedullary .ore in ^--J-^^rriri: Pirating 

9 A tenser according to claxm 1, m wtiicn 

lever (sl is pivotahlv mounted in the body (2, and spr.n. 
lever (8) P ^^^^^^ i„ ^„ 

rrrecrior:: l... the .ova., paddle »e„her (. to 

■Fvr,-m *-he fixed paddle member (4) . 
move away from the f.x P ^^^^^^ 

3. ^ tenser f ^^'""'ore (23, 24) which houses a 

is provided with a longitudinal bore (ZJ, ^ 

. •„„ r28) which is arranged so as to bias the 

,5 ---"-"J/;- / :',:ro,.„ing direction. 

rn^ren er clllng to claim 3, in which a piston (2.) is 
:;spo:ed in the bore (.3, ^. and ^^^^^^ "^^Z^... 
anterior end of the compression spring (28) and the 

20 lever (8) . , „r claim 4, in which at 

engaged in the threaded part o 

!■ . posterior end of the compression spring (28) xs 
rrr:::: LTerigainst the threaded m^e. (2. whereby 
the compression in the compression spring 28 can be 
adjusted by moving the threaded mender (26) along he 
of the longitudinal bore (23, 24). 
30 TTJZl cldin to clLm S, in which the handle (3) 
-es at its posterior end a compression adjustment means 
31 32 4 35, 36, 3.) adapted for moving the threaded 
: lr '(26) 'along the threaded part (23, ^^^ ^^^^^ 
K (23 24), the compression adjusting means (30, .1, 32, 
35 " 33 3;, including torque limiting means adapted to 
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v.- V, ^=.r, ADDlied by the compression 
1 imit the torque which can be appxxeu y 

^-^.n 31 32, 34, 35, 36, 37) to move the 

adjustment ' /^^^^^.^^ , longitudinal axis o, 

adjustment n . 3° o a ^^^^^ ^^^^ ,.„,,,„dlnal 

't:' 2 Ind .ctata.le a.out t.e longitudinal aKls of 
\ ndle ( ) the adjustment »e:n«.e. (31, beln^ .ng^geable 
10 the handle (3), the 1 threaded member 

a loLed Clutch means (32, 33, 34, 37) connecting the 
sprang loaded clu ^ .^^^.t menO^er (31, , whereby 

adjustment .nob 13°> ^^J^^^ ^^^^.^^ ,30, In excess 

r: :::reL:nrdTo:,:e the s^nn, loa^ed Clutch .eans (32, 
33 3! 37, prevents further rotation of the adjustment 
leinber (31, to Increase the compression In the compr.ss.on 
spring (28, . ^^^^^^ ^.^^^ adjustment 

" " h ^r::: :To: r: s l i:^^ me^^^er <3., threadedl^ 

" 'd Le withTnd m Which the spring loaded clutch ^ans 
ged the ew^^ ^^^^^^^^^ ^ ^^^^^^^^ .compression spring. 

37', Which is trapped between the compression adjustment 
I and the adjustment knob (30, and whose 

25 member (36, and ^he . ^^^^^.^^ 

a u 1::: membL (36, relative to the adjustment 
Z (30^ so as to vary the value of the predetermined 

„ to claim 8, in which the spring 
30 9. A tenser according to claim e, (32) 
,09 ^3 34, 37) comprises a collar d^) 
loaded clutch means (32, i^r -^^^ -^^ ^ . = 

on the adjustment mender (31, having on its posterior s.de a 
plurality Of radial ribs (33, and in which the adjustment 
C o IS formed with a corresponding plurality of rad.al 
33 ;,„„,es (34, on its anterior side for engagement w.th the 
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radial ribs (33) - . ^ . v. 

To A tenser according to any one of claims 1 to 9. .n whxch 
the body (2) bears first indicia («5) corresponding to the 
ThlcneLs Of available si.e. of tibial insert ,106, and .n 
5 Which the support .en*er ,9) bears a second rndxc.u™ , 8) 

Lapted to indicate against a selected first in<l.c.u. (65, an 
appropriate thickness of tibial insert (106) for 

implantation. in in 

J A tenser according to any one of claims 1 to 10, xn 
10 which the support .ember (9, is provided with a <^1'' 
and in which the body (2, bears a third indi.xum (70, whxch 
Z adapted to be visible through the window (Tl, over a part 
only of the available range of movement .f the support mex^er 
(9, relative to the body (2, and which is adapted to 
15 indioate, when the third indicium (70) is visible rn the , 
::n:ow that it is appropriate to select a thicKnes. of 

tibial insert (10€) • 

12 A tenser according to any one of claim. 1 to 11 xn 
ihlch the second movable member (11) is provided "-^^^-"^ 
.0 indicia (75, 7.6, corresponding to available sx.es of femoral 
implant («, anC adapted to indicate by reference to an 
indicium (68, 69, on the support member (9, an approprxate 
s-'e Of femoral implant (61, to use with a selected thxc.ness 
of tibial insert (10€) ■ 
,5 13 A tenser according to any one of claims 1 to 12, further 
including a stylus or pointer device (SO, adapted for ■ 
Lunting on the second movable mender (11, for contactxng a 
!haft of a femur (108, to be resected during the knee 
implantation operation ^^^^^ 
■tn 14 A tenser according to claxm iJ, x 

ll;able me.*.er (11, includes an arm <49, adapted to project 
Irwardly over the condyles of a femur (108, to - 
and in which the arm (49, carries a guick release lockxng 
device (51, for detaohably securing the stylus or poxnter 
35 (50, to the second movable member (11) . 
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in 


. 15 A tenser according to any one of claims 1 to 14 

Lh the third movable nenO^er (14) carries an apertured 

.e:*er (14, about an aKis which is substantially 
5 perpendicular to the plane of the undersurface (5) of the 
::::: paddle n>e:„ber (4, and in which the guide means .nc udes 
11 least one aperture (15, 16, in the apertured blocfc (54, 

K axis lies in a plane substantially parallel to the 
: h ILrsurLce (5, of the fi.ed paddle me^er (4, 

JO 'hereby the axis of the aperture (15. 16, can ba alrgned w.th 
thrlxis of an intramedullary bore drilled in a femur (10€, 
The rLeLed by rotation of the apertured blocK (54, about 

T: 'rtlnser according to claim 15, in which the third 
V. V- /^4^ is orovided with a ratchet arc (57) 
15 movable member (14) is provx^ 

ID movdi. rotation of the 

=,iV..5t-antiallY coaxxal with the axis 
re t^fed bloc. (54, and in which a le.er ,55, with a sprang 

TaLd loCing device (56, having a detent '^l^ 

the ratchet arc (57, is coupled to the apertured ''^^'^ 
,0 Ter by the apertured bloc. (54, can be loc.ed at a selected 

position to prevent further rotation about .ts ax.s of 

:r"r:enser according to any one of claims 1 to 16 further 
in;iuding a leg alignment member (78, 84) which can be 
25 opIrativLy coupled to the tenser (1, for checking the 
" rCent of the tenser (1) relative to the axis of a f«mur 
(108) to be resected. 

Xe A tenser according to claim 17, in which the leg 
Uglnt member comprises an elongate ,ogged -"^--J^^^^ 
30 is provided with a transverse peg (82, and rn whrch the body 
<2, of the tenser (1, is provided with a corresponding 
Lansverse bore (59, to receive the peg (82), whereby an 
ante ior portion of the leg alignment member (78, can be 
po ioned forwardly of the tenser (1, along a sagittal plane 
33 Z le tenser (1) for overlying the ball head (120, of a _ 
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femur (108) to toe r-esected. 

19 A tenser according to claim 18, in which the leg 
alignment member comprises an elongate member (84) and xn 
which the tenser (1) further includes a support member (85) 
5 for the leg alignment member (84) which can be mounted to the 
support member (9), whereby an anterior portion of the leg 
alignment member (84) can be positioned forwardly of the 
tenser (1) along a sagittal plane of the tenser U) for 
overlying the ball head (120) of a femur -(108) to be 

To'ltenser according to any one -of claims 1 to 19, further 
including a removable block (8 9) which is engageable wxth the 
second movable member (11) and is adapted for temporary 
securement to a femur (108) to be resected. 
15 21 A tenser according to claim 20, in which the removable 
block (89) is formed with a keyway (90) for engagement wxth 
the second movable member (11) • 

22 A tenser according to claim 20 or claim 21, further 
including a mounting means (93) for detachable securement to 
20 the removable block (89) and for deta-ohably mounting a dxstal 
saw cut block (97) thereto, the distal saw cut bloclc (97, 
being formed with a slot (99) adapted for receipt of a 
surgical saw (88) to mak« a distal cut U17) in a femur (108) 
to be resected. 

25 23 A tenser according to claim 22, in which the mounting 
„eans comprises a T-bar attachment (93) including a bar (94) 
engageable with the removable block <B9) and a crosspiece 
,95) adapted to extend transverse to the axis of a femur 
,108) to be resected when the mounting means (93) is .engaged 
30 with the removable block (89) and the removable block (89) rs 
secured to the femur (108) to ie resected. 

fr, r-laim 23, in which the bar (94) of 
24 A tenser according to ciaim ^j, 

the T-bar attachment (93) is adapted to be received in a 
keyway (90) in the removable block -(89). 
35 25. A tenser according to any one of claims 1 to 24, rn 
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„hich the movable paddle member iV is plvotably mounted on 
the first movable merober (6) so as to be pivotable about an 
axis which is substantially parallel to the plane of the 
undersurface (5) of the fixed paddle ,«e,*er (4) and l.es .s a 
5 substantially sagittal plane of the tense. (1) - 

26 A tenser according to any one of ola.ms 1 to 25, further 
including a saw cut bloc. (100) for applying to ^^"'"^^^ 
resected femur (108) having an anterior saw cut (115) and a 
Ti stL saw cut (117) formed therein, the saw .ut -bloc. <1.00, 
10 being provided with slots (101, 102, 103) ^^^^^^'^ ^.TZ. 
a posterior saw cut (116), a first oblique saw cut (118), and 
a second oblique saw cut (119) - , ■ , „^ 

27. a tenser for use during implantation of a knee xmplant 

comprising: h,„dle (3) at its posterior end and 

15 a body (2) having a handle (J) ai; it 

a fixed paddle me:cber (4) at Its anterior end, the fxxed 
:addle member (4) having an undersurface <5) defining a plane 
and adapted for positioning on a resected surfaoe 113) of 
tibia (109) which extends substantially orthogonally wrt* 
20 respect to the axis of the tibia (109) ; 

a first movable me.*.er (6) movai>ly mounted to the body 
,2) for movement in a direction substantially perpendicular 
to the plane of the undersurface (5, of the fixed paddle 
member (4) and having a movable paddle member (7) mounted 

""""a'pring loaded operating lever (8, mounted in t*.e body 
(2) and operatively coupled to the first movable me.to.er (6) 
Z movinq the first movable me^er ,6) relative to the body 
,2) to move the movable paddle meinber (7) relative to the 
30 fixed paddle merrtoer (4) and into engagement with a femur 
(108) during an operation to implant a knee implant; 

a support member (9) adjustably mounted to the body (2) 
for movement in a direction substantially perpendicular to 
the plane of the undersurface (5) of the fixed paddle member 
35 (4); 
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first locking means (10) for locking the support member 

(9) to the body (2) ; ^ ^ ^ 

a second movable member (11) adjustably mounted to the 
3upport member O, for movement in a airection ^^^'^ 
5 perpendicular to the plane of the undersurfaoe (5) of the 
fixed paddle member (4); 

second loclcing means (13) for looking the seoond movable 
member (11) to the support member (9); 

a stylus or pointer (50) detaohably mounted on the 
10 second movable member (11) and adapted for projecting 
forwardly of the tenser (1) over the condyles on a femur 
(108) to be resected, the stylus or pointer (50) being 
IdaJLd to be contacted with the shaft of a femur (108, to be 
resected for positioning a slot (12) for passage of a 
15 urgioal saw (SB) for making an anterior cut (115, dur.ng 

resection of a femur (108) in preparation for .mplantat.on of 
a femoral component (61); and , ^ , 

a third movable member (14, slidably mounted to the body 
<2, for movement in a direction substantially perpendicular 
20- to the plane of the undersurface (5) of the fixed paddle 

member (4) and having guide means (15, 16) for passage of an 
intramedullary mender (83, for insertion in a prepared 
intramedullary bore in a femur (108) to be resected. 
28. A tenser for use during implantation of a knee rmplant 

25 comprising: its posterior end and 

a body (2, having a n=ndle (3) at: rts p 
a fixed paddle member (4, at its anterior end, the fxxed 
paddle member (4, having an undersurface (5, f^^^^^^J P^-^ 
and adapted for positioning on a resected surface 113, of 
30 tibia (109) Which eKtends substantially orthogonally wxth 
respect to the axis of the tibia (109) ; 

a first movable menber (6) movably mounted to the body 
(2) for movement in a direction substantially perpendicular 
L the plane of the undersurface (5, of the fixed paddle 
35 member (4) and having a movable paddle member (7, mounted 
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thereon; 

an operating lever (8) mounted in the body (2) and 
operatively coupled to the first movable member <6) for 
Moving the first movable »e,.ber ,6, relative to the body <2, 
5 L Je the movable paddle ^*er relative to the f.=.d 

paddle menO^er (4) and into engagexoent with a femur (108) 
during an operation to implant a knee i-Pl-^' 

a support merger (9) adjustably mounted to the body (2) 
for movement in a direction substantially perpendicular to 
10 Z Plane of the undersurface <5, of the fixed paddle menB^er 

first looking means (10) for locking the support mentoer 

to the body (2); and 
a further movable member (14) slidably mounted to the 
15 body (2) for movement In a direction substantially 

perpendicular to the plane of the undersurface (5, of the 
f,/ed paddle mender (4) and having adjustable gu.de meana 
,15, for passage of an intramedullary member 83) for 

Insertion in a prepared intramedullary bore .n a femur (108) 
20 to be resected, the adjustable guide means (15, 16 

Te-itting the intramedullary member <e3, to be aligned at a 
predetermined angle to a sagittal plane of the tenser (1). 


(4); 
(9) 
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Fig.35 
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